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Background:  The 2016 Listing Methodology Document (LMD) was originally posted for public comment 

at the same time as the 2014 303(d) impaired waters list (October 15, 2013 – January 31, 2014).  Due to 

comments and concerns from stakeholders regarding the proposed 2016 LMD, the Department 

postponed seeking Clean Water Commission approval during the April 2, 2014 meeting.  This allowed 

the Department to schedule a meeting with the biological assessment workgroup to discuss comments 

and concerns.  The biological assessment workgroup meeting was held on February 26, 2014.   

The below comments are in response to the updated LMD following the February 2014 Biological 

Assessment Workgroup meeting.   A revised version of the 2016 LMD was provided to the 

bioassessment workgroup members on April 14, 2014 for review.  The Department requested 

comments to be provided by April 30, 2014.   

All revisions made to the revised 2016 proposed LMD are noted as comments or through track changes 

within the document. 

Biological Workgroup Members receiving the revised 2016 LMD:  

Missouri Department of 

Natural Resources  
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U.S. Environmental 

Protection Agency 

Catherine Wooster-Brown 
 

 

 

 

 

 

 

 

Geosyntec Consultants, Inc. 
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Barr Engineering 
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Sewer District 
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General Comments received on May 2, 2014 

City of Springfield and Barr Engineering  

Many commenters’s appreciated the efforts of the Department to address the stakeholders’ 

comments to the draft LMD.  The revised draft sent to the workgroup members on April 14, 

2014 provides much of the greater detail and specificity requested.   

Specific Comments received on May 2, 2014 

City of Springfield and Barr Engineering 

Weight of Evidence Analysis 

The Department provided additional information regarding the weight of evidence 

approach, but recommends the Department to collect additional data in many 

situations where the Department may rely on the weight of evidence analyses to make 

use of attainment decisions.  For instance, in the case of sediment toxicity, the 

Department should rely on a multiple lines of evidence including biologic, chemistry, 

and toxicity data.  Where multiple lines of evidence are not available in these instances, 

the Department should assign waters to Category 2b or 3b until additional data are 

available for an assessment decision.  The city of Springfield suggested additional 

refinements to the text located on page 14 and page 15 of the LMD. 

MDNR Response 

Much wording has been added to Appendix E of the LMD to clarify the assessment 

approach to be taken.  The Department has considered and/or incorporated much of the 

suggested wording.  Additional discussions may be necessary with sediment toxicity 

experts prior to incorporating specific types of data for determination of toxicity.  The 

Department would like to explore these suggestions further for potential incorporation 

into the 2018 LMD.     

City of Springfield and Barr Engineering 

Sediment Assessments 

The Department relies upon the Probable Effects Concentrations (PEC) and Probable 

Effect Quotients (PEQs) to predict sediment toxicity as outlined by McDonald et al 

(2000).  The initial draft of the 2016 LMD used a long standing threshold of 150% of PECs 

to trigger a weight of evidence analysis.  If the average concentration exceeded 150% of 

the PEC threshold value, the water body was determined to have a narrative criteria 

aquatic life use impairment for the particular pollutant in question (metals).  In the 

revised LMD the threshold was reduced to 100% for all sediment (metals) contaminants 

with the exception of arsenic.  It was suggested the Department restore the 150% 
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threshold; otherwise, the rate of false positives for assuming sediments that exceed the 

PEC are toxic would be as high as 25%. 

MDNR Response 

The Department restored the 150% PEC threshold for sediment toxicity at this time, but 

will take the opportunity to explore this further for potential incorporation into the 2018 

LMD.  The assessment process followed for PEC was revised to assess following the 

geometric mean instead of the arithmetic mean.  Overall, the geometric mean for a set 

of values is generally less than that of the arithmetic mean for the same set of values.  

For example, given the set of values: 0.596, 1.235, 0.939, 2.851, 0.345, 1.284, 0.794, 

0.129.  The average is 1.022, while the geomean is 0.739.  Updating the calculation to 

the geomean resulted in a number of water bodies falling below the PEC threshold.  

Preliminary review of changing the PEC threshold from 150% to 100% did not indicate 

this would cause a significant increase in waters being returned to the 303(d) list of 

impaired waters.  Overall, revising the 100% PEC threshold would provide consistency 

with McDonalds et al (2000) recommendations.  Due to stakeholder concerns, the 

Department will conduct additional research and discussion regarding the potential 

differences between using the 150% to 100% PEC threshold.  

City of Springfield 

Biological Monitoring and Assessments 

The Department should provide flexibility to use more quantitative habitat assessments 

in addition to the Department’s Stream Habitat Assessments for evaluating habitat 

impairments.   

MDNR Response 

There is nothing precluding any interested party from conducting habitat assessment 

studies.  Provided that the proposed habitat assessment study methods are reviewed by 

Department staff and judged to be well-documented and scientifically robust, the 

Department would consider the study as part of its weight of evidence analyses.  The 

Department’s habitat assessment protocols, however, are designed to take into account 

some of the factors that may contribute to impaired macroinvertebrate 

scores.  Although not strictly quantitative, this method is based on methods designed by 

EPA (Barbour et al. 1999), and they are carried out consistently among reference 

streams and test streams to gauge differences. 

 

Barbour, M.J., J. Gerritsen, B.D. Snyder, and J.B. Stribling. 1999. Rapid bioassessment 

protocols for use in streams and wadeable rivers: periphyton, benthic 

macroinvertebrates, and fish. Second edition. EPA 841-B-99-002. United States 

Environmental Protection Agency. Office of Water, Washington, D.C. 
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Sampling events with missing habitats should not be used for impairment decisions.   

MDNR Response 

After discussions with Department biologists, we have concluded that results of a 

biological assessment will not be discounted based solely upon missing habitats at this 

time.   There are documented instances when stream segments have met full biological 

attainment in absence of a habitat type.  The Department would like to maintain 

flexibility to allow for consultation with Department biologists to determine the extent to 

which habitat availability is responsible in the event of a non-supporting (< 16) Missouri 

Stream Condition Index (MSCI) score.  

The Department should specify that candidate reference and study streams should be 

identified within, not only the same Ecological Drainage Unit, but also the same Aquatic 

Ecological System Types when possible.  

MDNR Response 

Based on work conducted by Sowa and others through the Missouri Resource 

Assessment Partnership (MoRAP), the Ecological Drainage Unit hierarchical level has an 

acceptable level of precision to account for differences in taxonomic composition.  A 

publication explaining the makeup of several of the eight ecological classifications used 

in Missouri is cited below. 

Sowa, S.P., G. Annis, M.E. Morey, and D.D. Diamond. 2007. A gap analysis and 

comprehensive conservation strategy for riverine ecosystems of Missouri. Ecological 

Monographs 77(3): 301-304. 

Barr Engineering 

2012 Department of Health and Senior Services (DHSS) memorandum 

On page 23 of the draft LMD, footnote 21 of Table 1.2. has been revised to include 

reference to a “2012 DHSS memorandum (not yet approved)…” to identify revised 

threshold values for fish tissue and additional pollutants for consideration.  These values 

and additional pollutants have not been finalized by the DHSS for use in their Fish 

Advisories; therefore, it does not seem appropriate for the Department to utilize a draft 

memorandum in the 2016 LMD.  The memorandum should be incorporated into the 

LMD after the memorandum in question has been finalized.    

MDNR Response 

This footnote was included for informational purposes only.  Additional wording has 

been added to reflect the potential for future revisions of the LMD based upon approval 

of the DHSS.   
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Other Comments  

Missouri Department of Conservation 

In Table 1.1 on page 17, it was recommended to add clarification regarding Toxic Chemicals.  

Does an exceedence of water quality criteria constitute an “event” or does a documented fish 

kill have to occur even if water concentrations of a chemical exceed the water quality criteria for 

aquatic life?  

MDNR Response 

As stated in Table 1.1, if any of the conditions occur once in a three-year period it will cause a 

non-attainment listing. 

Does the death of other aquatic organisms (e.g., crayfish or mussels) trigger an acute event?    

MDNR Response 

The Department tracks all reported aquatic life die-off events due to toxic events.  The wording 

has been updated to reflect die-off of aquatic life such as fish, mussels, and crayfish.     

Other Updates to the proposed 2016 LMD 

Category 5 explanation (page 5) was reworded to provide additional clarity. 

Additional wording was provided to pages 47-48.  Terminology was updated and is now 

consistent with wording stated in the Code of State Regulations.
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